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^-i? : l/E 



im*m i ] ^ n o n CQ ^ 

v _^->'J*^^77C^v^, lf%^T\ ^Fe 2 O3 0. 3-0. 5%. 
Ce 0 2 0. 8-2. 0%, TiOa 0. 8-2. 0 %. FeO 0. 10-0. 2 
5%tf>*'feJ5fe53-*^fc< fc***. ^o|fe^7^**5mmJf-C, I S O/D I S 9 0 5 0 
i:U!WMTuv) **9%£JLT*feO f fc3 5 0 nmilfe«j8jMS(T3 5 o)rt*l 
%J01T, 5 5 0 nm$SW(T 5 5 0 )**7 0%£LL> 110 0 am$Slil(Ti 



irfa# 7*<7>»-&j&s*jsw^ m*%^-e s i o 2 6 7 - 7 5 %, a 1 2 o 3 0 . 

5-3. 0%. CaO 7. 0-11. 0%, MgO 2. 0-4. 2 %. N a 2 O 12 
-16%, K 2 0 0. 5-3. 0%, SOs 0. 05-0. 3%*&AtK itLfcJfcfl- 
tmiB*fe^^»^9 8 %ai^ot, *>oS i O2 + A 1 2 Oa +T i O2 7 
0-76%. CaO+MgO 10-15%, Na 2 0 + K 2 0 13-1 7%T*&&£ 

[»**3l „ „ ^ ^ - ^ 

ItJfcS^fOF e O/F e 2 Os #0. 3-0. 6 > IfJt|/7t?) C e O 2 / T 1 O 
2 t5*0. 7-1. 3T?*4ifc*#»fci**W*^lXI±lt*3ll2ClB*©^«l*H» 

5mmlt, A#WKJ:aT«raft*BSi«(Tv ) *»6 7%&±, BttM^CTs )*4 
8%JTF> De 5 #*K J: (D) d*5 1 0- 5 6 0 nm, WiS(P e)tf*l 0 

iw« 5 ] ^ 

Jtfe^fc Ltli%^f, Cr 2 Oa 5~50ppm,MnO0~200ppm 
SnO 0-1. 0%^trifc*#»k-r*W*«l7I»S4m>-ftL*Cia«<O^* 
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[0 0 0 1] 

[ffttl 
[0 0 0 2] 

* m* <omt *i>?zbL, RWttfg * Kmmm * *r 9 * g # * * « # 5 * m Mt-^-r * 
^jBIRI*^ 9 * h l -nsa-fk $ tt-c v>s 0 

[0 0 0 3] 

-Wx-tf, M%tN 6 6 - 7 5 %©S i0 2 , 12-2 0%ONa 2 0, 7 -12% 
<7)CaO> 0 -5 %OMgCK 0-4 %<^A 1 2 0 3 . 0 -3 %<9K 2 O, 0 - 
1 %OF e 2 03 . XtfC eO2.TiO2.V2O5 XfiMo O3 <D<kl\0 -1.5 
%*e>44ifiJfi^U ^4<H0. 4 5li%©^t f©3 5%a±#Fe0 
fcL-C*b«*L4»-ft««i:**^ XtfSOs ^LTSUO. 0 211%J:»)^4 
V^H^^-r^^v^^fp-e. fct 6 5%OT»T«*aa*_(4 0 0 ~7 7 0 nm 

) Rtfl 5 %&T©**1>*38aW (800 -2100nm) *7F-t&ftWR&t & 9 4 

[0 0 0 4] 
[0 0 0 5] 

-W*.«T, S*%t?. Si0 2 65-75 %, A 1 2 O 3 0. 1-5, Na 2 0 1 

0 - 1 8 %, K 2 O 0 - 5 %> C a O 5 - 1 5 %. M g 0 1 - 6 %, S O 3 0.0 
5-1. 0%. CeO 2 lfU:Ce^0. 2-1. 5%, T i O 2 &#LfcT i #0 ~ 
1. 0%. CoO 0. 001-0. 0 0 6%, Fe20a LtzF efrO. 3-1. 

6 %frb*%m~* 2>®.J&Zm U Fez O3 MUFe^H5~l 8tf 

%a*F e 2 + x-&&mn&®.WM&f? i 7x-t) t %aL>tix^& mm, 2 «. 

[0 0 0 6] 

CftiiKi <9®J5eL 4 8 8-4 9 2 nmtMI* J 3~ 

1 SOtSMgUfc**l'*UM** , l 5%J0LT-C**tfcO«, CoO 0 
0 1 % J: •) '>*v> < * f) Iff i: 4 ^ 0. 0 0 6%i D #v> £± 

[0 0 0 7] 

& o 

[0 0 0 8] 
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00*. If. Fez 0 3 CMUO. 6 5- 1. 2 5lf%OFe, 0. 2-1. 4 S 
i%(DCe02> *fc*40. 1 ~1. 3 6M%*>Ce02 XtfO. 0 2-0. 8 51 

(&«4 00 ~770nm) IW7 0%»±t*ot, ^|x^j^- ( 
0 0 -2 1 3 0 nm) if»7& ? 4 6%JJlT^ot, (»*3 0 0 -4 0 

0nm)S»8%m^Si i ?i:, Fe 2 0 3 tittiF eOCliJkSrS* 

fc*n»*^j»iRjR v - y?5Vi -> >; * »fe # ? * ztix^z m *. a, 3 

[0 0 0 9] 

CO&HlO+ttt, 1WIBF ert s 0. 4 8-0. 9 2 1I%«F e 2 0 3 t 0 . 15-0 
3 31i%(OF eOf*Sui, F e 0»U%i t F e 2 O3 b LtSJtifc^Hi 
©23-2 9%©«5B^— b> hi%-tZb, Ate* C 4 9 8-5 2 5 nm"?* 

,t, fettBE**2~ 4 fcO-ffe. 65~75lt%WSi02, 10-15M 

%«ONa 2 0, 0~4fiS%OK 2 O. l~5ii%©MgO, 5~15lI%WCaO, 
0~3li%<7)Al2 O3 ZSttZ bm&U&Zti-Z^&o 
[0 0 10] 

ttz^ SMMfelM*"^ 6 5- 7 5H:%<^S i02> 0. l~5li%OA 1 2 Os . 
l0~18iS%«Na2O, 0-5 14%^K 2 0^ 5 - 1 5 It%OC a 0> 1-6 
li%©MgO, 0. 1-3 lf%»Ce02^ 0. 5-1. 2 **%OF e 2 O 3 > 
0 0 5- 1. Oti%OS03, 0-1. 0H%WT i O2 *fc*lt»fc*!K ^0 
Fe 2 O3 fcLT**>*frfc£*U3^««>51^ ifC2 0~4 0%«i-t (F 



li. ±&Offlj£$EBO#7*«'fe£lJt LT, NiO, CoO. MnO, V 

2 os , M0O3 1 mmttzu 2 mmi^±.^nm^ 0-1.5 mM%<vmm-?muv 

CTZnO*0~3ti%ttfC4^it, Sfc^JfiW-Ctt5mmJ?$tc^^m« 
(3 8 0- 7 8 0 nm) ^6 6. 1 -6 6. 8%. (3 4 0-1 8 0 

Onm) rt s 3 7. 7-3 8. 4%, i^501~5 0 3 nm (it) 

[0 0 12] 

65~75%«Si0 2 , 0-5 %<OAh Oa, 10-18%^ 
Na 2 0, 0~5%<?>K 2 O, 5~15%OCaO, 0~5%©MgO, 0. 1~3%<£>C 
e 0 2 . 0. 2 - 1 %<7)F e 0> 0. 1 - 3 %<7)S n0 2 *»e»a*JBJ£T, NiO. Co 
O, MnO, V 2 Os , M0O3 3^>*<fe#J * 0 ~ 1 . 5%. Z n O £ 0 - 3 %, S n O 
2 £0. 1-3 ±^ft{i4 8 8-4 9 7 nm •C*A*fl-»*ft»flftJR#7*;a* 

■*$itrv»4 #^m5#R8) o 

[0 0 13] 

Sfc, ^ffiMAfc, 67~75%©Si 02 , 0. 05-5 %<7>A 1 2 O 

3. 12~16%^Na 2 0> 0. 5~3%<^K 2 0. 7~ll%©CaO, 2-4. 2% 
^)MgO> 0. 05-0. 3%<75S0 3 > 1. 0-2. 5%©Ce0 2 , 0. 1-1. 0 
%OTi02, 0. 0 0 1 0-0. 0 4 0 0%OMnO. 0. 0 0 0 1 -0. 0 0 0 9% 
(DCoO, 0~l%^SnO 2 £^<fc> 70-76 %©S i0 2 + A1 2 O3 +T 

i0 2 , 1 0-1 5%©C aO+MgO, 1 3-1 7%«Na 2 O + K2 Ot«i^ 

[0 0 14] 
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1 1 5- 2 7 5 7 8 

[#M2] #P»6- 3 2 1 6 7 7^# 
[#i™&fc3 ] ®&s?6 - 8 8 8 1 2 -Warn. 
[WBfcfcSU] #M¥4-3 1 0 5 3 9#<Zr^ 

[#^^5] W4-4 6 0 3 m-^a 

6] #§B¥9- 2 0 8 2 5 
f»tfc«iLJf^5- 2 7 5 7 8^-<&#^#|fl¥6 - 3 2 1 6 7 7^<2r$& 

, »n*»«iwttfc*^i»iftjR#ttwra^A^ft$ttfc4w-cttftv>o -r ft*>*» *n 

[0 0 17] 

#<2r¥6 - 8 8 8 1 2^$R^fcO^O«, #!)x.tfC e 0 2 **0. 9 1 511 
%-CTiO 2 # ? 0. 0 2 llf%O^IJ^i2»3 3. 4 % fc » < , — ##*Mft 

[0 0 1 31 ~ ^ ^ 

^4- 3 1 0 5 3 9-^#fcSB*K*>fc<D«\ «x.tf*fejMi: LT, N i Ck C o O 

„ MnCK V2 Os > M0O3 **ltSifcli2fflaJa±^tti* , 0-l. sma:% 
OfEBB^UnUTt Av>ifc**|B*$tL, HJfe^-C^^fe^Jt L"C, NU Co, Mn, 

mii^»J^#*^ft < > ^Offlv^Rlf-tO^OSftt^W^**- 
[0 0 19] 

ij$Pj§2F4 -4 6 0 3 l^Slfcia**)^? 4 8 8-4 9 7 nm*^f 

7 * ft < , t tzm^mmMm^mit^m-cm % v> t^r> mm&$> *> « 

[0 0 2 0] 

9^«*«MI&$*LTv>afcli«x.ftv»o Sfcfcli, few fcov>rfc -y- 

[0 021] „ o 

V— ^5Ri"J *^^7^t'i5V>T. -£Fe 2 0 3 0. 3 

-0. 5%. CeC-2 0. 8-2. 0%. Ti 0 2 0. 8 -2. 0%. FeO 0. 
10-0. 2 5%<DM&J&fr*&% < ^ 5 mmff-C, 

I SO/D I S 9 0 5 0Ki*#»ia«*(To v ) * ? 9 %&Tft hXf\Z 3 5 0 nmt 
Siti»(T 3 5 0 )**1 %J^Ts 5 5 0 nm$Illf(T 5 so)^7 0%a±, 110 
0 nmafeft»»3p(Ti 1 0 0 ) * ? 2 5 %^Tt*^iMiMWfe^^5^t** 

O 

[0 0 2 2] 

tit, iHriBff?*©*^*^*^ M%«»T?S i 02 6 7-7 5%, A 1 2 0 
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3 0 5-3. 0%, CaO 7. 0-11. 0«, MgO 2. 0-4. 2%> Nai 
0 12-16%, K2O 0. 5-3. 0%> SOsO. 05-0. 3%frbJ&*), Z.fL 
h&frkmZM J bf&fr<D%&W9 8%£l±"e*oT, ^oS i O2 +A 1 2 0 3 +T i 0 
2 7 0-7 6 %, CaO + MgO 1 0 — 1 5%> Naz O + K2 0 13 — 1 7 %"C 

[0 0 2 3] 

tit, fiSJt^tr^F e O/F e 2 Os **0. 3-0. 6, IiJt^WCe02 
/TiO 2 /5 J 0. 7-1. 3-e**±IBO^^#^M^'fem*'7^t?*^o 
[0 0 2 4] 

5mmlt> A*»K X * TTtt:ft*»«sP ( T v ) #6 7%£l±, BMI«$(T 
s )**4 8%£n\ De 5 *£«fc« (D) *»5 1 0- 5 6 0 nm, «W(P e 

) 1 0 % JSLT "C * * -hSB O $ft Mftifti&DUK&X # ^ * T * & o 
[0 0 2 5] 

$ & LTli%^ Cr 2 03 5~50ppnu MnO 0-2 

0 0 p p nu SnO 0-1. 0 %*$tr ±&<D%ftm.mft»&W&&&# o 

[3&E«>2&^] 
[0 0 2 6] 

[0 0 2 7] 

3js:|&^li, V— ?"E&i*sV 3&^5tT9Xt'*5V>T, e 2 Os 0. 3 

-0. 5%, Ce 0 2 0. 8-2. 0%, Ti 0 2 0. 8-2. 0%, FeO 0. 
10-0. 2 5%©fM^m< i#77^5mmlt> I S O/D I S 

9 0 5 0CJ:4MSSIf{Tuv) ** 9 %£JLT4 <b OH 3 5 0 n m&SSt^CT 3 5 
0 )2>*1 %&T\ 5 5 0 nmiei$(T 5 5 0 )d*7 0 %JBLt, 110 0 nm&SSit 

[0 0 2 8] 

Fe 2 Os tt. ^i»*iRJRLMai<OfeiI**«-r*JS^t Uii, #«**Wtt* 

&Ltztf. i^CliFeO^-eiSfttS^e, ^FezOs -C**o — ttWKJiF 

0 2 , T i O2 f^ffeB^iiai:^*^ "f ^Fe 2 O 3 #0. 3% 
^p-eiiJiifiHW"*-*^^"), 0. 5%£®x.& tmz.-ei&ltm&M&W&T-tZ £ 
v>9WH*»l&^i-*« «t LV^F e 2 Os JS4H±M%-C0. 3 5-0. 4 5%t 

^) & o 

[0 0 2 9] 

Ce0 2 ii±(:fM^MM«-ft5^ -!-©i*ii%^0. 8-2. 0% 

4o 2%^®i4^ C e O2 CJ:*Bft^ffl3& t 3sti-?* , 9^0'feW**K'fe**fl? 

ITT<&, XlR«-»3& t «<**i:v>o/SlW«3& , »^-r*o i»)$fiL<«i> 0. 9-1. 
9%. S L< Si 1 . 0-1. 8%-C^So 

[0 0 3 0] 

t i 02 *>ce02 tmm. ±K%fti$L<Dmftm%}&*mi-2>i> t , *<nmzmm%x- 

0. 8-2%fcLfc©tt, 0. 8%*S»©»^ £ttiR©«JKfftfl >ftbO»fe 
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v>ofcHI«* t »&-*-*o J: Off* U< 14. 0. 9-1. 9%, *&fc#SL<lil. 0- 
1. 8%t?**o 

[0 0 3 2] 

5mm ffT-tfDI SO/D I S 9 0 5 QK£2>m9\-mM&&(Tv v ) i»9%flTO*^ 

* I SO/D I S 9 0 5 0fcJ:***Mft»W(Tu v ) fc 
{4 297 5-377. 5 nm<0ftS^i:i5ltSlS$*Sttv^o i^f, 2 97 
5-3 7 7. 5 nm<&«£#fcLfc<0tt* Mft 2 9 0-3 2 0O«ft§iM (UV 
B) fcft3 2 0-4 0 0 nm©«»fi«^» (UVA) Ojl**#«L*:fc*-C**o 
[0 0 3 3] 

3 5 0 nmtlW(T 3 s o )** 1 %^T©^I^Wfe^^7 
#iLv*<&M\ v>fcip a *tt»^lsfc*fc3fr ******* <. l fcH«*T*& 
f^^t^-So 3 5 0 nmMO*tft«HfcOI4, &S&3 2 0-4 0 0 

nm^fif^lM (UVA) , 0lx.tf AOflJL^O&jtWSiK , MOl^fi^WJ 

5 l mm)|T-<0 5 5 0 nmtSW(T 5 5 o )tf*7 0 %Ja±W*^«*W-«WR J W»fe* 
ICF^M^^I"^-^^**^^^*' 5 " - -"^ 5 5 0 nm*«Ojfe*ft***fe©»* 

5mmJ*4«>l 1 0 0 nmtftll$(Ti i o o ) tf*2 5 %JaT"C***^«*n* 

nmtai@$(Ti i o o ) tf'l 5%ftT^^iM#MMfe**'7^WS 
[0 0 3 6] 

|trifi^7XO*fe^m^t4. i 0 2 6 7-7 5%. A 1 2 O 

3 0. 5-3. 0%. CaO 7. 0-11. 0%, MgO 2. 0-4. 2%, Na 2 
0 12-16%, K 2 0 0. 5-3. 0%, SOs 0. 05-0. 3%^<bj£*K-*L 
fi>mfrtmUM&8.frV>®;mi!) t 9 8%ft±tl,oT, i 0 2 +A 1 2 0 3 +T i O 

2 70-76 %, CaO +MgO 10-15%, Na 2 0 + K 2 0 13-17 %"C 

[0 0 3 7] 

S i O 2 ^*if%t' 6 7 - 7 5 % LfcOli. 6 7 %*»TN4£liifc^*-**tf , *& 

*>J8L< 
[0 0 3 8 ] 

Al2 0s«mi%f0. 5-3. 0%i:Lfc<E>t4, 0. 5 %**-Cl±»«tt* t T 

s *. * t c^-r < 4 * j»*ski&b« < & * u < & * » 

c2oj||-*M%T7. 0-11. 0%fcLfc©tt, 7. 0%jWltttMH:U^ 
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[0 0 4 0] 

Mg0^tf%-e2. 0-4. 2%fcLfc©tt, 2. 0 %*#3T*MflSliSga*±a s 
[0 0 4 1 ] 

Na 2 0»ll%tl2. 0-16. 0%fcLfc<BWU 12. 0*StT?ti*»tt** 
[0 0 4 2] 

K2 OJS*tIi%T?0. 5-3. 0%fcLfc©tt. 0. 5 %*»»t?ttS3ft'fktt* t T36« 
3. 0%*ix.*t»ittW»)^3^ b fc;g< iUW^. 
[0 0 4 3] 

SOs jSfl-t!i%t?0. 0 5-0. 3%kLfcO»±, 0. 0 5 xtf*!* 

. 1-0. 2 
[0 0 4 4] 

S i 0 2 > AI2O3. CaO, MgO, Na 2 0> K2O. SO 3, Fe 2 0 
3, Ce0 2 , T i O2 ©WWltliIW9 8%£l±fc UfcOlt fc-^fc-fco 
TMJlTf CoO. Cr 2 0 3 , Sn0*©«*»O«D* , 2 

[0 0 4 5] 

Sfcfc, S i O2 + A 1 2 0 3 +T i O2 *IK^7 0- 7 6%i:Lfc<Dtt, 7 
[0 0 4 6] 

C aO+Mg0^1fIS-ft?l 0-1 5%tU:W(±, C a O& itFMg Oflufrtem 
mumZTtfZtzibtzm^biLZttii^ 10%*ftliIM14W3, 15%* 
j@x.*i:^t^i-< %*)Mm±mL<*Zi>o-e$> 1 0, fJKIill. 5 - 1 5 %& 

[0 0 4 7] 

N a 2 O + K 2 O £ W53^Tr 13~17%at©li, 13 %*»-CttSaMbtt* r T* t 
[0 0 4 8] 

ttz, iiltiWFeO/Fej Os^O. 3-0. 6 > Mit^TFT?© C e O 2 
/TiOz^O. 7-1. 3t*^iWM«tWI^^Wav»o FeOt 
Fe 2 03 WWfP-HWCS^o itFe 2 O3 I±**MMW*IC*H- 
i<. F e Ott^a^^Stt-SCT* 1 **^. Z<Dtztb, ffl Cfe^fl-Ctt**^ * 
^«t^-^»^v^H:4S„ liM7p-C©FeO/Fe 2 Os #3 0 

— ^ MJkSE^'eoF e O/F e 2 Os * ? 6 0 %£&*-& ^ B < 
3y9^0'feP* f ir<«:«J-r^*kv^P9flS* , f6*^*o £>9#£L<te. 0. 4-0. 6 

[0 0 4 9] 
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C e O2 kT i O2 l±±t:i«©WfflM^tt^o Urt>U 

mX-(DC e0 2 /Ti02 c9f&B£a#£- ktfft* Uv> 0 mSJt^"C<^C e 0 2 /T 
i O2 rt s 0. 7*aT?W\ tHiSIf t^I <O^J£ tpgi^tt ^ o fiSft 
^©CeOj /T i O2 **1. 3*Ix5fc, -ftfe<7)#fem#t^H#tr^7^(0feP 
#3tfe**WT<*fcv>ofc|M#$&£ , *&o i«5#£U<{i. 0. 8-1. 2 OflH 
> Sfcfc#*U<ttO. 85-1. 15WtEHT***o 
[0 0 5 0] 

5mmSt% Ajfc*fcJ:*W«#«»»(Tv) * s 6 7 %ELbT?** £ fc**fiP 
|U>o 6 7%*|t(t jy^^^i WH**f&^-t* - 

ff* U< 1*7 0%&±-e£>*o wdt?, prm«H«ctfi> 3 8 0- 7 8 0 nmO&Sit 
[0 0 5 1] 

[0 0 5 2] . 

3 <bfc, De 5 ft»KJ:*£ife:R (D) **5 1 0- 5 6 0 nm, #«$CMJ£(P e)rt s l 0 

%&T^&z%ftmmftmmM&&#?x&ft* lv». ^±ti (d) ^fiiimsc 

De 5 *Ii:Uitft (D) ^5 1 0-5 6 0 nmt^i^ft Uv> 0 De 5 
KJ:&±&g (D) * s 5 1 0 nm«t •} <b«HRJ*fc** fc, DftfeOfeW W < V^«>4f 

e 5 *ili:U±«I (D) ^5 6 0 nmWh, jlfefc* V>{*7 >/<—fe*«Jl U - 
*L*> rmW^-feJ *»fr?fr*--XK'fr3cUfcv\, «fc £ U< ii, 520~540nm 
OfEHT'^^o *ll**IH£(P e)d*l 0 ^ 3j&<&«9ii£\ r±n n q£J 

-£-v>£$f tr ^i£OTfr*§- - X K^gc L 4 v>£ k K & & . 
[0 0 5 3] 

fc-fej&fl-fc lTtt%^-C, Cr 2 0 3 £ 5 - 5 0 p pm^ClfcTO U 
3 0 p p m &®x. a > Tmft*»»5W£ <4:5tr4tv^ o 

[0 0 5 4] « - 

Mn0tt'Mtli4^ 2 0 0 p pmaTtW4©Wi Uv*o MnOll, «7G 
^ffl^*75 s *^>^*^*^o U#*U 2 0 0 p pm£@x.& ^ jiTcfiMB < &*)1r 

[0 0 5 5] _ 

Sn0 4*fei44v»#, 1. 0 %JJlT«Dt^^^S Uv>„ SnOli, StTGfpJB 

fca-e* *• u*u 1. o%*i»u^ *5cf^ffl*«3i<&»)-rirT>^ 

■e#f i U < &v> 0 
[0 0 5 6] 

*»MO*ni»*^IR««U»fe*5y9^«:»jft"t*^^fe^^ Fe 2 0 3 . C 
e O2 . T1O2, FeO, C r 2 O3 > MnO> S n 0^O*-fe^«r^tf 7 'J 

W Hf^ttfflUr^Av^o itL?>©ja5-OiWWaE* , ^5gU»<, SfcF 
eOco#7**~^M&**>^^fc*K »»i^^l<^*-H^< 
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=^5i (Na 2 so4) mK£z>mm<*m%}%:*®v%-t>*b^ ^m^m^^rdm^^ 

[0 0 5 7) 

mmm 1 1 

[0 0 5 8] 

*-7^fttU, W\ V-*^ Knv^ K =£18, ^y^7, Hfc 

4k^*>. »^A*fflv^; 0 ^ <b Id. -ifl't-fj X-7 7<0^ A I 

2 Os > Fe 2 03 , C a COs > MgCOs > N a 2 COs . K 2 COs > C e 0 2 , 

[0 0 5 9] 

m^'J^ * 3 ~ 4 M gK»M L ^ 9 Mb L T , * e ^ a^k* J: 
yfftf^fcfc, l 4 2 0~1 4 3 0tt^2HFTOU^ Mlzffi Lffi L# y 
* t LT^cl $ 1 0 OmmX 1 0 0 mmf 3 . 5mmO#7^tt LT-ga^ffiU 

t itlttf? X*1RmzmLmLjz£ S 100mmX10 0mm-C)f$l!j3 . 5mmfc I, 

[0 0 6 0] 

£<Z>ffcBK^v*T\ 2r?*jS#»jS iiL-CtiJ IS R-3 1 0 1 K*o< 

«S3Mfife*Tffv^ ^#tt}:ov>tliail^I3 4 0MBIBS^tfl&flmfc J I S 
Z-8 7 2 2, JIS R-3106. ISO/DIS 9 0 5 OCT^U, 
[0 0 6 1] 

#7*«{im«£*T% S i O2 7 0. 1%, AI2O3 1. 8%. CaO 8 
. 2%, MgO 3. 6%. Na 2 O 12. 6%. K 2 0 0. 9%. SOs 0. 1%. 
^FeaOs 0. 4 2%. C e O2 1. 1%, TiOi 1. 1 %, C r 3 Os 1 
7ppm 0 FeOliO. 2 1 %, HJtl^tWF e O/F e 2 0 3 tt 0 . 5>S 

SJt^-ec»C eOi/TiO» 141. 0. S i0 2 +AI2 Os +Fe 2 0 3 +CaO 
+ MgO + Na 2 0 + K 2 O+SOs +Ce0 2 +Ti0 2 +Cr 2 0 3 + MnO£>f§30 
(4 99. 9%^ Si0 2 +AI2 O3 +Ti0 2 l47 2. 8 %> CaO+MgOfill. 
8%, Naa O + K2 0141 3. 5%-e£>o£ 0 
[0 0 6 2] 

ttz, 5mmJ¥t\ I SO/D I S 9 0 5 0K14*Maa*(To v ) #4. 6% 
3 5 0 nmtfiiM(T3 5 0 )&0%, 5 5 0 nmSiS»(T5 5 0 )ri ? 7 8 %> 
110 0 nmtfiIS$(Ti 1 0 0 ) ** 1 0 AftWfc * *"5T*:3to»»iM(Tv ) 3* 
6 8%. Bltll$(Ts )rt*3 6%, De 5 (D) ri*5 3 5 nm, MWL 
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I^Jfe^J 2 ] 

[0 0 6 3] _ 

**7^«liliS^ Si 0 2 70. 2%. AI2O3 1.8%. CaO 
8. 2%, MgO 3. 6%. Na 2 O 12. 7%, K2O 0. 9%, SOs 0. 1% 
N ^Fe 2 03 0. 3 2 %. C e O2 1. 0%. T i O2 1 . 0%, C r 2 Os 
13ppm, £33. FeOliO. 15%, HM^F e 0/F e 2 Oa 1*0. 4 7 
. fifiJtSc^trO C e O 2 /T i O 2 tt 1 . 0, S i O2 +A 1 2 Oa +Fe 2 O3 +C 
aO+MgO+Na 2 O + K2 O+SO3 + Ce0 2 +Ti0 2 +Cr 2 Os +MnO« 
mm&9 9. 8%. SiOz +AI2 Os +TiOz 1173. 0%. CaO+MgOtil 
1. 8%. Na2 O + K2 Ottl 3. 8%-C&o£ 0 

[0 0 6 4] 

ttz, 5 mm@?, ISO/DIS 9 0 5 0CJ:5tM®l^(Tuv) * { 8. 5% 
, 3 5 0 nmtfi2a*(Ts 5 o)^l%> 5 5 0 nm$SIl$(T5 5 o)#79%, 
110 0 nmSft2i*(Ti ioo)* s 2 1%, A3fc»fc <t & ( T v ) rt s 

7 5%. B#t»MS(Ts )rt*4 6%, De 5 36»KJ:*±afe* (D) tf*5 4 3 nm, 3fr)gfc 

[0 0 6 5] 

^, **7X«lili$/Tt:\ Si 0 2 6 9. 5%s AI2O3 1. 6%, CaO 
8. 0%, MgO 3. 7%, Na 2 0 12. 4%, K2O 1. 0%. SOs 0. 1% 
,^Fe 2 03 0. 3 2 %, Ce0 2 1.4%. T i O2 1. 9%. C r 2 Os 
7ppm.MnO180ppm.SnO2 0. 2 *#fco £J3, F e Oli 

0. 13 5%, li»-e©FeO/Fe2O3li0. 4 2 . mfiJt^TrcT-OC e O 2 
/T i O2 &0. 7. Si02+Ah03+Fe 2 03 +C a O+MgO + N a 2 O + 
K2 O + SOs +Ce0 2 +T i O2 +C r 2 O3 +MnO©ft«tt9 9. 9%. SiO 
2+AI2 03+Ti0 2 (i73. 0%, C aO+MgOlil 1. 7%. Na 2 O + K2 

Of* 1 3 . 4 %-efcofco 

[0 0 6 6] 

5 mmJ¥tr, I SO/D I S 9 0 5 0 Hi^.^Ill$(Tu v ) rt*4. 4% 
, 3 5 0 nm$g»(T3 5o)#0%, 5 5 0 nm$SiS$(T 5 5 o)#7 6%, 
110 0 nmtgll$(Ti 1 0 0 ) &2 0%. A*Si:U«SIl*(Tv ) ** 
7 3%. Bm&W(Ts )rt*4 6%. De 5 ftil K «t & (D) tf*5 5 0 nm, MM. 

i£ffcJg(P e)**3%-?*o;fco 
[§HM#I 4 ] 
[0 0 6 7] 

35T9.*&jKttM3cjj^ S i O2 7 0. 3%, AI2O3 1. 7%, CaO 
8. 2%, MgO 3. 6%. Na 2 O 12. 6%, K2O 0. 9%, SOs 0. 1% 
, :£F e 2 O 3 0 . 4 5 %. C e O 2 1.0%, T i O 2 1.0%. C r 2 O 3 
20ppm. MnO 8 0 p p m. Sn0 2 0. 2 %<DiSv 7» FeOJi 
0. 1 5 8%. Iftt^TfOF e O/F e 2 O3 1*0. 3 0^ liJt$^Ce02 
/Ti02 lil. 0. S i O2 +A 1 2 0 3 +F e 2 O3 +C a O+MgO + N a 2 0 + 
K2 O + SOs +Ce0 2 +Ti02 +Cr 2 0 3 +Mn0«li9 9. 8%. SiO 
2 +Al2 0 3 +Ti0 2 {±73. 0%. CaO + MgOlil 1. 8%, Na 2 O + K2 
OJi 1 3 . 5 %-Qhotio 

[0 0 6 8] 

tit, 5mmJ?f, I SO/D I S 9 0 5 0 i:UMiM^(Tu v ) iM. 0% 
, 3 5 0 nnitIIi$(T3 5 0 )#0%. 5 5 0 nm$gll?(T 5 5 0 Wl 2%. 
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110 0 nmtfiS$(Ti i o o ) #8%. AttMi' ± *^**»»i*(T v ) #6 
7%, HltiSaspCTs 1**3 4%, De s #Wfc.fc*£tt* (D) #5 3 5 nm, ftlftft 
KCP e)#5%T-&o£ 0 
[XJfcff 5 ] 

[0 0 6 9] „ 

**7»iit$it, S1O2 69. 3%, AhOs 1. 6%. CaO 
8. 2%, MgO 3. 6%, Na 2 O 12. 6%. K 2 0 0. 9%, SOs 0. 1% 
^Fe 2 0 3 0. 3 8%> C e O2 1.8%, T i O2 1. 4%,_C r 2 0 3 
25ppm, MnO 80ppm, FeOliO. 200%, litt^^F e O 

/Fez O3 (i0. 5 3. Ittt^-eoC e O2 /T i O2 li 1 . 3, S i O2 + A 1 
2 Os + Fe 2 Os +CaO+MgO+Na 2 O + K2 O + SOs + Ce0 2 +Ti0 2 
+ C r 2 Os + MnO<&«3fiH±9 9. 9%, S i O2 +A 1 2 O3 +T i O2 Ii7 2. 3 
%, CaO+MgOlill. 8%, Na 2 O + K2 01413. 5%-C*ofco 

[0 0 7 01 

ttz. 5mmJ?-C% ISO/DIS 9 0 5 0iaWiaiI$(Tuv) ^3. 5% 
3 5 0 nm«[ftjSa*(T3 5 0 )#0%. 5 5 0 nm^ft^t»(T 5 5 0 )rt*7 0%, 
110 0 nm*fi*8*(Ti 100) #13%, AftUK <t &TO«Lit»(T v ) ** 
7 6%. SltW(Ts )#4 5%. De 5 **HJ:*±** (D) #5 5 0 nm, W 
a?fcJK(P e)5&*5%-e*o^o 
[0 0 7 1] 
(Jt$t#!l 1 ) 

#?**UfcWtM^^ Si0 2 71. 2%, AI2O3 1. 9%, C aO 
8. 3%, MgO 3. 7%, Na 2 O 13. 0%, K2O 0. 9%, SOs 0. 2 
%, ^FeaOs 0. 6 2%. T i O2 0. 1%> CoO 7 p pm-e*>o;fco_fc*5 
, FeOliO. 12%, UJtff/WFeO/Fe2 0sttO. 19, ftJt^W 
Ce0 2 /Ti02 J4 0, S i0 2 + AI2 Os +Fe 2 Os + CaO+MgO + Na 2 
O+K2 O+SOs +Ce0 2 +Ti02 +Cr 2 Os +MnO««99. 9%, S 
i0 2 +AI2 O3 +Ti0 2 Ii73. 2%, CaO+MgOlil 2. 0%, Na 2 0 + 
K2 0(4 1 3. 9 ?Zo 
[0 0 7 2] 

£f z> 5mm |t, ISO/DIS 9 0 5 0CUiMW(Tuv) #2 5%, 
3 5 0 nm«fcftj8«*(T3 5 0 )**2 0%. 5 5 0 nm$Sll$(T 5 5 0 )#7 9%. 
110 0 nm«fiaa*(Ti 1 0 0 ) #2 4%. AftSfc J: 4?Tfi*«j|jft*(T v ) # 
7 6 %, 0 jt)Sa*(Ts )#5 0%, De 5 *«»CJ:*i*« (D) #5 0 0 nm, $!l$C 

Ml^ftff^@li:^tc *WaiWH©*l 
*s**i* < , «s#d 1 <r> **M**5tfM«ft JR ^f7^bH * o -c v> 4 o 

[0 0 7 3] 

( JttHH 2 ) 

fef, S i O2 70. 1%, AI2 O3 1. 6%, CaO 

8 2%. MgO 3. 6%, Na 2 0 12. 6%, K2O 0. 9%, SOs 0. 1 
%, e 2 Os 0. 62%, Ce02 0. 7%, Ti 0 2 0. 5%, C r 2 Os 
55ppm, MnO 220p pm-e&o£, „ £33, F e O J4 0 . 15%. Mlfc^ 
i^FeO/Fe 2 O3 (4 0. 2 5, MJfcS^-C^C e O 2 /T i O2 14 1. 4. S 
i0 2 + AI2 Os +Fe2 Os + CaO+MgO + Na 2 O + K2 O + SO3 + CeO 
2 +Ti02+Cr 2 03 + MnO<&*8tfntt9 8. 9%, S i O2 +A 1 2 Os +T i O 
2 {47 2. 2%, CaO+MgO&4l 1. 8 %, N a 2 O + K2 OJ4 1 3. 5%T*ofc 
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[0 0 7 4] 

ttz 5mmJ?T-, I S O/D I S 9 0 5 0 K * * T u v ) d*l 0 %, 
3 5 0 nmftfi»i*(Ts5o)* f 2. 2%. 5 5 0 n m«ft«iM(T 5 b o )** 6 5 % 

110 0 nmfflIf(Ti 10 o)* } 18%, AjfcWfc «t *TO:ft»«iW(Tv ) 
i*7 3%, BMSi§^(Ts )rt*4 5%, De 5 ftaBfc J: (D) #5 0 6 nm, $0 

«*llflt(P e)**3%-e*ofco 
[0 0 7 5] 
(Jt$5t^!l 3 ) 

^fv^m.mmmm^r^ sio 2 6 8. 5%, ai 2 o 3 i. 8%, cao 

8 2%, MgO 3. 6%, N a 2 O 12. 7%, K 2 O 0. 9%, SO 3 0. 
1%, £Fe 2 0 3 0. 3 2%, Ce0 2 0. 8 0%, Ti 0 2 3._0%, Cr 2 
Os 2 0ppm, MnO ppm, FeOliO. 0 8%, ilJtSTPWFeO 

/Fe 2 O3 140. 2 5, ItttS^WCeOa /T i 0 2 0 . 2 7, S1O2+A 
1 2 Os +Fe 2 Os +CaO + MgO + Na 2 0 + K 2 O + SOs +Ce0 2 +T1O 
2 +Cr 2 03 +MnO«±9 9. 9%, S i0 2 +AI2 O3 +Ti0 2 Ii73. 
3%, CaO+MgOlil 1. 8%, Na2 O + K2 Olil3. 6%-Cfcofco 
[0 0 7 6] 

5mm«X% I SO/D I S 9 0 5 0CUiMll$(Tu v ) * s 4. 2% 
3 5 0 nm«ftaa*(Ts 5 0 )^0%, 5 5 0 nm»«2a$(T5 5 0 )&S 3%, 
110 0 nmtSW(Ti 1 0 0 ) **3 0%, A*IKi4 W«a3B*(Tv ) ^ 

7 9%, HS*aa*(Ts )* s 5 3%, Dee *»KJ:4^«« (D) tf s 5 9 5 nm, MWL 
i^-RCP e)^6%-?*o/: 0 

[0 0 7 7] 

*-7^«(ilISft% Si 0 2 7 0. 1%, AI2O3 1. 8%, CaO 

8 2%, MgO 3. 6%, Na 2 O 12. 6%, K 2 O 0. 9%, S0 3 _ 0. 1% 
, £F e 2 Os 0. 42 %, Ce0 2 0. 5%, Ti0 2 0. 5%©^7X*#/; 
] FeOliO. 2 1%, SSJtic^-COF e O/F e 2 Os 14 0. 5 , 
^CeO2/Ti0 2 lil. 0, S i O 2 + A 1 2 O 3 + F e 2 O 3 + C a O + M g O 
+ Na 2 O + K2 O+SOs +Ce02 +T1O2 + C r 2 Os +MnO«li9 8. 
7%, S i O2 + A 1 2 Os +T i O2 J4 7 2. 4%, C aO+MgOlil 1. 8%, N 
a 2 O + K2 0«i 1 3. 5%-C^o^o 

[0 0 7 8] 

fjt, 5mmJ¥T, I SO/DI S 9 0 5 OCU^MIIf (Tu v ) ^1 5. 0 
%, 3 5 0 nm^ft®ii^(T 3 5 0 )**3. 0%, 5 5 0 nmfflS$(T5 5 0 )**7 
5%, 110 0 am$«lI$(Ti 1 0 0 ) # 1 2%, A«.K 4. 4RT8*«jSjB*(T 
v ) #*7 2 %, BjtSMCTs )^2 5 %, De 5 (D) *>*5 0 0 nm 

, $!iamffi(P e)#l 0%-C*ofe o 
[0 0 7 9] 
(Ji;i£#!l 5 ) 

ffl&SELfco M^M^-e, Si0 2 69. 4%, AI2O3 1.6 

%, CaO 8. 2%, MgO 3. 6%, Na 2 O 12. 6%, K2O 0. 9%, SO 
3 0. 1 %, £:F e 2 Os 0. 2 8%, C e O2 2. 2%, T i O2 1.0%, 
Cr 2 0 3 17ppm, ZnO 2. 2 %<Dtfy* £#£0 F e O 14 0 . 13% 

, MJfc^-CO FeO/Fe 2 Os «0. 46, fi*Jfc&7FT<*> C e O 2 /T i O 2 ti 
2. 2, S i O2 +A 1 2 Os +F e 2 0 3 +C aO+MgO + N a 2 O + K2 O + SO 
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3+Ce02+Ti02+Cr 2 03 +MnO«li9 9. 9%> S1O2+AI2O 
3 +Ti0 2 f±72. 0%. C aO+MgOtil 1. 8%, Naz O + K2 Olil 3. 5 

ImmB-e. I S 0/D I S 9 0 5 0 lU^f MW(Tu v ) #2 . 5% 
, 3 5 0 nm«M»(Ti.o)i) , 0%, 5 5 0 nm*Hl*(Ti 1 0 )JJ7 8%, 
110 0 nm&ft»a*(Ti 1 0 0 ) #3 5%, A*»fc J: <Tv > # 

7 8%. BMW(Ts )^ ? 5 5%, De 5 3fe«U= J: * ±«;ft (D) ** 5 9 5 am, ffltt 
i^ESCP e)75 ? l 1 %-C&otz 0 

[0 0 8 2] 
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[HI] 



100 



90 
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11%^^ ^Fe 2 Os 0. 3-0. 5%. CeOz 0. 8-2. 
0%> Ti0 2 0. 8-2. 0%^FeO 0. 10-0. 2 5 %<7>M&J&&*&% < 

3 5 0 n mjfcfijSI*^ 1 %i^T> 5 5 0 n m&ftitiiW 7 0 %JBLh. 1 lOOnml 
ftSl$^2 5%JJlTW»M«lfel#^. m*JtT'OF e O/F e 2 Oa 
3*0. 3-0. 6, C e O2 /T i O2 #0. 7-1. 3,«S^6 7%W 
> BlfiSasptfM 8%J^T> De 5 JtUK * 5 1 0- 5 6 0 nm, MaS^BJK** 

1 o%BHT-e*4#fttto 
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lUPW^ttllT^tt^ffS 2 5 3 fi 
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mm&^ ffiiE#2 0 0 4 - 3 0 9 8 7 6 4 



